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Abstract
Background: As HIV cure research advances, there is an increasing need for community engagement in health
research, especially in low- and middle-income countries with ongoing clinical trials. Crowdsourcing contests
provide an innovative bottom-up way to solicit community feedback on clinical trials in order to enhance
community engagement. The objective of this study was to identify facilitators and barriers to participating in
crowdsourcing contests about HIV cure research in a city with ongoing HIV cure clinical trials.
Methods: We conducted in-depth interviews to evaluate facilitators and barriers to participating in crowdsourcing
contests in Guangzhou, China. Contests included the following activities: organizing a call for entries, promoting the
call, evaluating entries, celebrating exceptional entries, and sharing entries. We interviewed 31 individuals, including
nine HIV cure clinical trial participants, 17 contest participants, and five contest organizers. Our sample included
men who have sex with men (20), people living with HIV (14), and people who inject drugs (5). We audio-recorded,
transcribed, and thematically analyzed the data using inductive and deductive coding techniques.
Results: Facilitators of crowdsourcing contest participation included responsiveness to lived experiences, strong
community interest in HIV research, and community trust in medical professionals and related groups. Contests had
more participants if they responded to the lived experiences, challenges, and opportunities of living with HIV in
China. Strong community interest in HIV research helped to drive the formulation and execution of HIV cure
contests, building support and momentum for these activities. Finally, participant trust in medical professionals and
related groups (community-based organizations and contest organizers) further strengthened the ties between
community members and researchers. Barriers to participating in crowdsourcing contests included persistent HIV
stigma and myths about HIV. Stigma associated with discussing HIV made promotion difficult in certain contexts
(e.g., city squares and schools). Myths and misperceptions about HIV science confused participants.
Conclusions: Our data identified facilitators and barriers of participation in HIV cure crowdsourcing contests in
China. Our findings could complement existing HIV community engagement strategies and help to design HIV
contests for community engagement in other settings, particularly in low- and middle-income countries.
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Background
Curing HIV has become a global strategic priority [1–4],
but clinical trials may present significant potential risks to
the health of trial participants and raise considerable ethical
concerns [1, 5, 6]. Community engagement has been shown
to be effective in collecting community input to address
ethical issues in health research, including HIV cure re-
search [4, 6, 7]. Community engagement is the process of
empowering people to become actively involved in defining
and influencing issues that concern them [8, 9]. Commu-
nity engagement within HIV cure research can enhance
communication between researchers, patients, and the
community [10, 11], encourage ethical trial participation [1,
6, 12], and assist in post-trial implementation [4].
There has been some HIV cure community engage-
ment in high-income countries (HICs), but less in low-
and middle-income countries (LMICs) [10, 13–15]. As
HIV cure research advances, there is an increasing need
for community engagement, especially in LMIC settings
with ongoing clinical trials. One effective way to spur
community engagement in public health is through
crowdsourcing [13, 16]. Crowdsourcing involves having
a large group attempt to solve a problem and then shar-
ing the exceptional solutions with the public [17].
Crowdsourcing challenges explicitly focus on generat-
ing public benefit by shifting traditionally individual
tasks to large groups [16–18]. One form of crowdsour-
cing is challenge contests, which involve the following
stages: organizing a call for entries, promoting the call,
evaluating entries, celebrating exceptional entries, and
sharing selected entries [18]. Research and application
of crowdsourcing has been limited in both HICs and
LMICs [15, 16, 19]. A very limited number of public
health projects have used crowdsourcing contests to
promote HIV testing [20, 21], encourage condom use
[22], and shape health policy [23]. Few crowdsourcing
efforts have been conducted in the field of HIV cure re-
search [7, 13].
Two HIV cure clinical trials at the Guangzhou Eighth
People’s Hospital, China [24, 25], provided a unique op-
portunity to both conduct and evaluate crowdsourcing
contests. We used crowdsourcing contests to enhance
community engagement in HIV cure research by foster-
ing inclusivity and eliciting community perspectives on
HIV cure [7, 13]. Crowdsourcing contest provided an
opportunity to incorporate the perspectives from a large
number of local subpopulations with limited knowledge
of HIV cure [7]. However, little research has been con-
ducted to systematically evaluate public health commu-
nity engagement, including crowdsourcing contests [15,
26]. The objective of this study was to identify facilita-
tors and barriers of crowdsourcing contest participation
to promote community engagement in HIV cure re-
search in a city with ongoing HIV cure clinical trials.
Methods
HIV cure crowdsourcing contests in Guangzhou, China
The crowdsourcing contests were conducted in
Guangzhou city from November 2016 to August 2017,
with the goal of understanding the perceptions of HIV
cure through crowdsourced contributions. The contests
received 471 entries in response to the question, “what
would an HIV cure mean to you”, from MSM, PWID,
PLHIV and local residents over four months. Contribu-
tions were accepted through social media apps and email,
as well as in-person at community events, e.g. new year’s
party and movie salon. Four hundred and sixty-eight of
the entries were texts and three were images. Each partici-
pant could choose a small prize less than 1 USD or a raffle
entry for an iPad Mini 4. The contest organizers also
handed out educational pamphlets to the participants
introducing the current state of HIV cure research and
basic information about HIV prevention and treatment.
From July 2017 to August 2017, the researchers organized
three sharing events for MSM, PLHIV, and PWID separ-
ately. These events helped to inform contest participants
about the research findings of the crowdsourcing contests.
Community-based participatory research approach
We used a community-based participatory research
(CBPR) approach to design the study. We define CBPR
as a partnership approach to research that equitably in-
volves community members, organizational representa-
tives, and academic researchers in all aspects of the
research process [27]. The CBPR approach is particularly
useful when working with marginalized populations be-
cause it can facilitate respectful relationships between
community members and researchers [28]. We used this
approach to engage and solicit inputs from community
members at several steps, including writing research
concept notes, designing the interview guide, recruiting
and interviewing key populations, and coding and ana-
lyzing data. These community members received train-
ing and functioned in a research capacity. The goal of
implementing a CBPR approach in our study was to in-
tegrate new knowledge and understanding from the
community for the mutual benefit of all partners.
In-depth interviews
We conducted in-depth interviews to evaluate facilita-
tors and barriers of participation in crowdsourcing con-
tests for HIV cure clinical trial research in Guangzhou,
China between October 2018 and December 2018, a year
after we implemented the crowdsourcing contests. We
used purposive sampling to ensure a range of key popu-
lations were engaged, including participants of HIV cure
clinical trials and individuals who either participated in
the contests or organized the contests. Key populations
involved in this study included men who have sex with
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men (MSM), people who inject drugs (PWID), and
people living with HIV (PLHIV). All interviewees were
recruited in partnership with a local infectious diseases
hospital or two CBOs. Participants were invited to join
the study in person or online by a CBO member, a doc-
tor, or research staff. Three pretest interviews were con-
ducted prior to the launch of the study among MSM
and PLHIV to develop a standardized interview guide.
Our interview guide included the following main ques-
tions: demographic information including sexual orienta-
tion; perceptions of HIV and HIV cure, crowdsourcing
contests, and community engagement; expectations of
participating in a contest; participation experience;
evaluation of contests; facilitators and barriers to contest
participation; and suggestions for future engagement.
All interviews were semi-structured and conducted by a
researcher trained in qualitative research techniques at a
time and private location of the participant’s choice. All in-
terviews were conducted in Mandarin with a Mandarin-
speaking interviewer. The time length of interviews ranged
from 32 to 95min with a median of 60min. This study was
approved by the University of North Carolina at Chapel
Hill IRB and the Guangzhou Eighth People’s Hospital IRB.
Verbal informed consent was obtained from each individual
prior to the interview. We used verbal consent because the
study was minor risk and this plan was approved by the
IRBs. We audio-recorded and transcribed verbatim all the
interviews except one (due to the interviewee’s concerns of
privacy), which was recorded using detailed field notes dur-
ing and immediately after interviewing.
Data analyses
A CBPR approach was used to analyze the themes of facili-
tators and barriers. First, all field notes and transcripts were
typed and printed to allow for manual coding. Two coders
thematically analyzed the data using inductive and deduct-
ive coding techniques. We first used an inductive approach
to openly code and identify themes that may be related to
facilitators and barriers of crowdsourcing contest participa-
tion. Then we based our analysis on the results of the first
round of coding and drafted a codebook. Two researchers
and a CBO worker reviewed the codebook and provided
feedback. Two coders then coded the transcripts for a sec-
ond time based on the revised codebook to deductively
identify potential themes. We finalized the codebook based
on the results of our second round of coding and con-
ducted a third round of coding to validate our data and
conclude the analysis. When coding was complete in each
round, discrepancies were addressed and resolved by two
coders with the help of four community members, includ-
ing MSM (2), PWID (1), and PLHIV (1). We evaluated the
depth and breadth of community engagement in the
crowdsourcing contests by exploring to what extent they
had engaged communities based on a CBPR approach [27,
28] and the Good Participatory Practice Guidelines [27].
Results
We interviewed 31 individuals (see Table 1 and Fig. 1),
including nine trial participants, 16 contest participants,
and six contest organizers. Our sample included men
who have sex with men (20), people living with HIV
Table 1 Social-demographic characteristics of interviewees (N = 31)
Characteristic Number of participants (Percentage)
Age 20~29 15 (48.4%)
30~39 14 (45.2%)
≥40 2 (6.5%)
Gender Male 28 (90.3%)
Female 3 (9.7%)
Sexual orientation Gay 20 (64.5%)
Heterosexual 9 (29.0%)
Nondisclosure 2 (6.5%)
Education level University and above 20 (64.5%)
Junior college 4 (12.9%)
Middle school and below 7 (22.6%)
HIV serostatus Positive 19 (61.3%)
Negative 12 (38.7%)
Contest participation Contest participant 16 (54.8%)
Contest organizer 6 (16.1%)
No experience with contest 9 (29.0%)
Trial participation Trial participant 9 (29.0%)
No experience with trials 22 (71.0%)
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(14), and people who inject drugs (5). Facilitators of
crowdsourcing contest participation included respon-
siveness of the contest to lived experiences, high com-
munity interest in HIV treatments, and strong trust in
medical professionals and related groups (see Table 2).
The most frequently mentioned barriers to participation
in crowdsourcing contests included persistent HIV
stigma and myths and misperceptions about HIV.
Facilitators of participation
Responsiveness to lived experiences
Our interviewees reported that they found crowdsourcing
contests more compelling when the activities responded
to the lived experiences, challenges, and opportunities of
living with HIV in China. Crowdsourcing contests were
seen as more engaging if they addressed the specific needs
of people affected by HIV by empathizing and responding
to their lived experiences. For instance, many MSM and
PLHIV mentioned their collective experiences of being
stigmatized and marginalized in their daily lives. They
then expressed a strong desire for a friendly space for
MSM and PLHIV to socialize with less fear of discrimin-
ation. Our contests were tailored to their needs by provid-
ing a reliable safe space where they could socialize and
make new friends. We found contests which provided an
MSM/PLHIV-friendly space were more successful than
those that did not at recruiting targeted populations. As
an MSM/PLHIV interviewee said:
“Honestly speaking, taking part in the activity as a
gay man, I not only want to listen to the lecture, but
also hope to meet and make more friends there, and
this is what I really need. It’s very hard to make true
friends in my daily life because I have so many se-
crets.” (No.18, MSM/PLHIV)
Some interviewees also described their experiences of be-
ing inundated with misleading HIV news. Most of them felt
they were unable to distinguish between news that is valid or
invalid, and worried that unreliable sources of HIV informa-
tion would misshape their perceptions about HIV and affect
sexual health-related behaviors. Our contest organizers
helped participants identity their own concerns and provided
an authoritative and professional source of HIV information,
e.g. an educational pamphlet with a stamp of a governmental
hospital as a form of expert input to a crowdsourcing con-
test. As one MSM/PLHIV interviewee mentioned:
“Regarding news of HIV cure clinical trials, I would
rather to trust in those from platforms run by hospi-
tals. To me, those platforms were more reliable, pro-
fessional, and acceptable. Yes, I need a professional
Fig. 1 Word cloud of responses from participants. Frequency of usage represented by word size, created by Yang Zhao
through www.tagxedo.com
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source of HIV knowledge to avoid misleading infor-
mation.” (No.31, MSM/PLHIV)
This preference was also echoed by interviewees who
did not identify as being from one of our key populations,
expressing how contests helped to address their concerns
about safe sexual behaviors and sexual health, as well as
the need to provide sexual health education for children.
Strong community interest in HIV research
Community interest in HIV research helped build support
and momentum for crowdsourcing contest activities and
thus facilitated participation. Many interviewees, particu-
larly PLHIV, had a strong desire to keep their knowledge
up to date on the latest scientific advances of HIV re-
search through reliable sources. They specifically wanted
to learn how to reduce or avoid side effects when receiving
antiretroviral therapy (ART) treatment. As one inter-
viewee mentioned:
“As a man who has been diagnosed with HIV re-
cently, I am interested in any information related to
HIV, particularly news about HIV cure. If there is a
platform introducing the tips to decrease side effects
Table 2 Most frequently reported facilitators of crowdsourcing contest participation.
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and prolong my life, I would very much like to fol-
low.” (No.16, MSM/PLHIV)
We found that inequitable access to the latest HIV re-
search findings existed among key populations. For in-
stance, HIV research results are usually published in
English, which meant that some individuals lacked the ne-
cessary skills to find and understand resources in English
on the latest HIV research. As one interviewee mentioned,
this provided a strong incentive for contest participation:
“Maybe they [MSM] only have a single channel [on-
line group organized by a CBO to learn HIV infor-
mation]. Unlike me, I never need it. I can always
find the information I need via the internet. This
may be because those MSM have a relatively lower
level of education.” (No.11, MSM/PLHIV)
The interviewees reported that many previous contest
participants looked forward to gaining knowledge about
HIV from taking part in the contests. Trial participants
showed a strong interest in future contests if more pro-
fessional and recent news on HIV could be provided.
Trust in medical professionals
Participant trust in medical professionals and related groups
(e.g. CBOs and contest organizers) strengthened the ties be-
tween community members and researchers, thus facilitat-
ing contest participation. Responses from all HIV cure trial
participants and most PLHIV demonstrated their strong
trust in medical professionals, including doctors, nurses, and
medical students. Responsible, professional, patient, and
gay-friendly doctors were most likely to win the trust of key
populations. Many participants were introduced to the con-
tests or to contest organizers directly by their doctors. Due
to their trust in their doctors, participants accordingly built
trusting relationships with the contest organizers, which en-
abled organizers to promote the engagement activities. As
one contest participant mentioned:
“I have built much trust with my doctor through
long-term interactions, she always provides me with
comprehensive instructions on taking drugs and
dealing with its side effects. Trust is so important. If
she didn’t invite me, I would possibly not participate
in [the contest].” (No.3, MSM/PLHIV)
Some contest participants also described their trust in
the CBOs, particularly LGBTQ organizations predomin-
antly serving MSM, social work organizations serving
PWID, and the Red Ribbon Society predominantly serv-
ing PLHIV. The involvement of CBOs in contest promo-
tion and recruitment increased the willingness of key
populations to participate in the contests. As one inter-
viewee reported:
“The social workers working in the methadone
clinics have been in contact with the PWID for a
long time. I found many PWID trusted them so
much. If we collaborated with them in the contests,
the PWID would be more willing to join and share
their thoughts.” (No.19, contest organizer)
Strong trust in medical professionals, CBOs, and con-
test organizers constituted an indispensable element for
mobilizing community members from key populations
to participate in our contests.
Barriers to contest participation
Persistent HIV stigma
Stigma associated with discussing HIV was a barrier to HIV
contest participation because it limited the promotion of
HIV-related activities in both public settings, e.g. city
squares and schools, and private occasions. We identified
three types of stigma: enacted stigma related to HIV risk;
enacted stigma related to MSM; and internalized stigma re-
lated to MSM and/or HIV. Many interviewees reported
enacted stigma related to HIV risk as a barrier, which not
only prevented them from proactively seeking HIV know-
ledge, but also reinforced discrimination towards others en-
gaged in HIV-related activities. As one interviewee said:
“Many people become scared once they heard of
HIV. They were reluctant to know more about HIV,
once they heard of the word ‘HIV’, they would in-
stantly refuse and say, ‘I don’t know.” (No.6, MSM/
PLHIV)
Enacted stigma related to MSM also limited contest
participation. For instance, we found that some inter-
viewees considered HIV to be a “gay’s disease” that does
not affect other populations.
“I felt very strange when I heard of this disease
[HIV] initially, why people like us [PWID] have this
kind of disease. Weren’t gay men said to be the only
population who could be infected with HIV?” (No.9,
PWID/PLHIV)
Some individuals internalized the societal stigma di-
rected towards PLHIV. As we found, internalized stigma
related to MSM and/or HIV further strengthened these
individuals’ reluctance to participate in engagement
activities.
“If you are living with HIV, it feels like you have
sins. Each time when I came to the hospital, I would
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wear a mask and a hat. Since I have been positive, I
am really unwilling to appear in public.” (No.5,
MSM/PLHIV)
We also found mutual stigma and discrimination among
members of HIV-affected populations. Some MSM may
discriminate against other MSM in a worse economic
situation, because they associated lower economic status
with higher risk for HIV. Some MSM also believed that
interventions should exclude PWID because they viewed
PWID as not contributing sufficiently to society.
Myths and misperceptions about HIV
Many participants held myths and misperceptions about
HIV science that presented a barrier to participation in
engagement activities. Among people not living with
HIV, they often considered HIV-related issues to be un-
important and unrelated to themselves. Among PLHIV,
a common myth was that an HIV cure is as unreachable
as ever, and this continue to discourage participation in
activities related to HIV cure among key populations
and others. As one interviewee mentioned:
“Finding a cure for HIV infection has been a chal-
lenge for scientists all over the world. Since I’m nei-
ther a scientist nor a medical specialist, I could
contribution nothing to the HIV cure research. It
makes no sense for me to follow or participate in ac-
tivities related to HIV cure” (No.25, MSM/PLHIV)
Among PLHIV, we also found that many used unreli-
able sources to learn about HIV knowledge, e.g. peers
they met in the HIV clinic or community-based organi-
zations, social media platforms, and online search en-
gines – all of which may provide misinformation and
reproduce HIV myths. As one interviewee mentioned:
“There are many rumors related to HIV and you
have to judge their validity. Rumors include an HIV
cure or vaccine have been found. You must read
many latest materials to distinguish if they are
valid.” (No.26, MSM)
Additionally, many individuals had not received formal
or comprehensive HIV education and were more likely to
be influenced by the existing stereotypes or stigmatization
towards HIV. As a result, individuals were deeply vulner-
able to myths and misperceptions about HIV and grad-
ually became reluctant to be engaged in any potential
HIV-related activities, including crowdsourcing contests.
Discussion
Based on in-depth interviews among trial participants,
contest participants, and contest organizers, we identified
several facilitators and barriers to participation in crowd-
sourcing contests for HIV cure research. Studies have
demonstrated that crowdsourcing contests are a feasible
strategy for community engagement in HIV cure research
[13]. Our findings extend the literature on HIV commu-
nity engagement and advance our understanding of some
factors that may influence participation in HIV cure
crowdsourcing contests. Our results may help researchers
to design HIV contests for community engagement in
other settings, particularly in other LMICs.
We found that trust in medical professionals is an import-
ant facilitator of participation in crowdsourcing contests.
Previous studies in the United States and China have shown
the benefits of patient trust in doctors on enhancing health-
care service, e.g. cultivating patients’ healthy lifestyle behav-
iors for hypertension [29] and improving ART adherence
among HIV patients [30]. However, less research has
highlighted the crucial role of medical professionals in com-
munity engagement related to public health [31, 32]. We
found that doctors not only helped promote contest infor-
mation and recruit participants directly, but also indirectly
attracted large numbers of participants through their visible
involvement in the contest engagement activities - for ex-
ample, when they were involved as a guest speaker. Many
participants mentioned that they were introduced or
attracted to the contests directly or indirectly by their doc-
tors. These findings are consistent with and extend prior
research by showing the specific roles of physicians in pro-
moting participation in crowdsourcing contests as a form of
HIV community engagement. Collectively this evidence em-
phasizes the importance of developing long-term collabora-
tive relations between doctors, patients, and researchers.
Disparities in research literacy and access to accurate
HIV information between researchers and the public im-
pacts community engagement efforts. This finding reso-
nates with previous research which has shown low literacy
about HIV among key populations as a barrier to commu-
nity engagement [33, 34]. All barriers frequently reported
by our key populations demonstrate that poor HIV re-
search literacy was a major impediment to the latest find-
ings of HIV science. Despite participants’ interest in and
desire for up-to-date information on developments in HIV
research, limited access to such information reinforced cer-
tain misperceptions, e.g. the invalid belief that an HIV cure
is as unreachable as ever, further discouraging participation
in engagement activities. Our findings suggest that in
addition to improved public education about HIV for
everyone, improved access to reliable and up to date infor-
mation about HIV is specifically and urgently needed in
order to engage key populations in HIV-related research
activities. For instance, HIV researchers could make their
findings more accessible to communities by reporting more
broadly in non-academic platforms (e.g. blogs, social media)
or through open access publications.
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We found that stigma constrained participation in
crowdsourcing contests. This finding is consistent with
prior research which found HIV-related stigma nega-
tively impacts community engagement in HIV research
[35–37]. Stigma associated with discussing HIV in public
settings was closely connected to broader social inequal-
ities of gender, sexuality, and class. For example, we
found male interviewees were more concerned about be-
ing incorrectly identified as gay or as having HIV when
involved in crowdsourcing contests compared to fe-
males. MSM were also worried about disclosing their
sexual orientation by participating in an HIV cure con-
test, and expressed class-based assumptions about HIV
risk within the MSM community. The intersectional na-
ture of HIV stigma further complicates community en-
gagement in HIV research. As HIV-related stigma and
discrimination is a broad social process of reproducing
social differences [38, 39], more efforts are needed to de-
crease and eliminate social inequalities among commu-
nity members in order to develop effective strategies to
combat HIV stigma.
A main limitation of our study is that we interviewed
contest participants a year after we implemented the
crowdsourcing contests. This length of time between
contest implementation and evaluation may have lim-
ited participants’ recollection of their contest participa-
tion experiences. To mitigate this concern, we designed
a pamphlet including detailed contest information (e.g.
the times, locations, and organizers involved in the con-
tests) and also spent time reviewing the contest pro-
cesses with the interviewees during interviews to help
them recall their participation experiences. Second,
there may have been some selection bias when recruit-
ing the interviewees. Some participants interviewed for
this study were recruited with the help of a doctor who
is also a principal investigator of the HIV cure clinical
trial. This may have resulted in the inadvertent exclu-
sion of participants who do not have trust in their doc-
tor. However, we also found most contest participants,
particularly PLHIV, who were not recruited through
their doctor expressed a high trust in doctors as well.
Strong trust in medical professionals was still a fre-
quently mentioned facilitator for contest participation
across all interviewees. In addition, fewer female were
recruited in our study and we were unable to recruit
more women, despite additional attempts. Third, we
specifically focused on identifying facilitators and bar-
riers to participation in crowdsourcing contests in HIV
cure research. The facilitators and barriers to contest
implementation are beyond the scope of the current
study and require further exploration in the future.
However, our findings may be helpful for designing ef-
fective strategies of recruitment in future crowdsour-
cing contests.
Conclusions
This study identified the most frequently reported facili-
tators and barriers of participation in HIV cure crowd-
sourcing contests in China. Our findings could
complement existing HIV community engagement strat-
egies and advance our understanding of some factors
that may influence participation in HIV cure crowdsour-
cing contests. Our results may help researchers to design
HIV contests for community engagement in other set-
tings, particularly in LMICs.
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